Early symptoms of schizophrenia tend to emerge during adolescence, hich is a critical period for development of executive and emotional processing. While individuals with familial high risk (FHR) for schizophrenia may show cognitive and emotional changes, the neural mechanisms underlying the development of these changes remain unclear. The goal of this study was to identify functional differences in fronto-striato-limbic regions in children with FHR. Functional magnetic resonance imaging (MRI) data were collected from 21 children with a first-degree family member with schizophrenia and 21 controls without FHR. Participants performed an emotional oddball task requiring both selective attention and suppression of task-irrelevant emotional information. During selective attention, the group with FHR showed enhanced activation in the inferior frontal gyrus and caudate, with decreases in middle frontal gyrus and insular activation. The FHR group also showed greater agerelated recruitment of anterior cingulate, temporal and occipital cortical areas during selective attention. During emotional processing, the FHR group showed decreased anterior cingulate activation, with decreased age-related recruitment of inferior frontal, parietal and occipital areas. The results suggest that FHR for schizophrenia may be associated with abnormal hyperactivation and hypoactivation of the neural circuitry engaged during executive and emotional processing and with age-related changes in neural recruitment during adolescence.
Introduction
Schizophrenia is widely considered to be a genetically mediated neurodevelopmental disorder (Kety et al., 1971; Weinberger, 1987) characterized by deficits in both executive and emotional processing (Nuechterlein and Dawson, 1984; Nuechterlein et al., 1994) . In individuals with familial high risk for developing schizophrenia by having an affected first-degree family member, neurocognitive deficits have been demonstrated across cognitive and social-emotional domains (Keshavan et al., 2010) . This suggests the possibility that atrisk individuals may show early changes in brain function associated with executive and emotional processing preceding the onset of potential symptoms. These changes have been argued to be candidate vulnerability markers for schizophrenia (Gottesman and Gould, 2003; Gur et al., 2007a) , warranting further research examining the developmental trajectory of executive and emotional functions in individuals with familial risk.
Individuals who have a first-degree family member with schizophrenia have an eight-to 12-fold increase in risk for developing the disorder (Faraone et al., 1999) , with a rate of conversion to psychosis at approximately 10% (Glatt et al., 2006) . In individuals with familial risk, cognitive deficits are among the first changes to appear, and are the strongest predictors of future development of the disorder (Cornblatt and Keilp, 1994) , with deficits typically intermediate between patients and controls (Whalley et al., 2005a) . These functional changes in at-risk individuals have been hypothesized to reflect inefficiency in cortical processing, where decreased dorsolateral prefrontal activity is seen when task demands exceed individual capacity (Jacobson et al., 2010) , and increased compensatory activity may be needed to attain comparable levels of task performance to controls (Manoach et al., 1999) . Several studies have demonstrated that unaffected adult relatives of individuals with schizophrenia show aberrant activity in the dorsolateral prefrontal cortex and other interconnected regions across a range of many different types of cognitive paradigms (Pearlson and Calhoun, 2009) 
